ABSTRACT This is the first in a series of papers studying the variable stars in Large Magellanic Cloud globular clusters. The primary goal of this series is to better understand how the RR Lyrae stars in Oosterhoffintermediate systems compare to those in Oosterhoff I/II systems. In this paper we present the results of our new time-series BV photometric study of NGC 1466. A total of 62 variables were identified in the cluster, of which 16 are new discoveries. The variables include 30 RRab stars, 11 RRc's, 8 RRd's, 1 candidate RR Lyrae, 2 long-period variables, 1 potential anomalous Cepheid, and 9 variables of undetermined classification. We present photometric parameters for these variables.
INTRODUCTION
Studies of RR Lyrae stars in the Milky Way globular clusters reveal what is traditionally known as the Oosterhoff dichotomy; the tendency for these clusters to be either Oosterhoff I (Oo-I) or Oosterhoff II (Oo-II) objects with a relatively clear zone of avoidance between these two groups. The left panel of Figure 5 in Catelan (2009) strikingly illustrates the Oosterhoff dichotomy in a plot of the average period of the RR Lyrae stars of Bailey type ab (RRab) versus cluster metallicity for Milky Way globular clusters. When one looks at the nearby dwarf galaxies and their globular clusters, one does not see an Oosterhoff dichotomy as these objects fall not only into the Oo-I/II groups but also into the gap between those two groups. In fact the distribution of these extragalactic objects seems to peak in the zone of avoidance (Catelan 2009 ).
The existence of Oosterhoff-intermediate objects (Ooint) , objects that fall into the zone of avoidance, in the nearby dwarf galaxies poses a significant challenge to the hierarchical merger model for the formation of the Milky Way halo. The lack of Oo-int clusters in the halo means that the objects that were accreted to form the halo could not have had properties entirely like the presentday nearby dwarf galaxies. This is the first of a series of papers focusing on variable stars in globular clusters in the Large Magellanic Cloud (LMC). The goal of this series is to better under-stand how the RR Lyrae stars in Oo-int systems compare to those in Oo-I/II systems. The LMC is an ideal place for this study because of the large number of Ooint clusters that it contains (Bono et al. 1994; Catelan 2009 ); of the twelve LMC globular clusters that contain at least 5 RRab variables, five of these clusters are Ooint (NGC 1466 , NGC 1853 , NGC 2019 , NGC 2210 , and NGC 2257 . In this paper we identify, classify, and discuss the variable stars found in the LMC globular cluster NGC 1466. Subsequent papers will focus on the variable stars in other LMC globular clusters.
NGC 1466 is an old globular cluster that is located relatively far from the center of the LMC. It has a metal abundance of [Fe/H] ≈ −1.60, see discussion in section 4.1, and is not very reddened, E(B-V) = 0.09 ± 0.02 (Walker 1992) . Johnson et al. (1999) used colormagnitude diagrams obtained with the Hubble Space Telescope to determine that the age of NGC 1466 is within 1 Gyr of the ages of the Milky Way globular clusters M3 (NGC 5272) and M92 (NGC 6341) .
NGC 1466 features a well-populated horizontal branch that extends through the instability strip (see Figure 5 in Walker 1992 ); thus it is expected to contain a significant number of RR Lyrae stars. RR Lyrae stars were first found in NGC 1466 by Thackeray & Wesselink (1953) , and additional RR Lyrae were discovered by Wesselink (1971) . The most recent study of variables in NGC 1466 was conducted by Walker (1992) , who found 42 RR Lyrae stars; 25 RRab and 17 RRc stars. Due to the density of unresolved stars in the cluster core, Walker did not perform photometry of stars within a radius of 13 arcsec from the cluster center, suggesting that there are probably additional RR Lyrae stars that could not be detected in his study. The core radius of NGC 1466 is 10.7 ± 0.4 arcsec, as measured by Mackey & Gilmore (2003) using images from the Hubble Space Telescope, which is entirely within the region of the cluster where Walker was unable to perform photometry. Advances in instrument resolution and image-subtraction techniques now make it easier for us to search for variable stars in more crowded regions.
In this paper we present the results of a new search for variable stars in NGC 1466 and use the RR Lyrae in NGC 1466 to confirm the distance modulus and Oosterhoff classification of the cluster. We also present Fourier fits to the light curves and derive physical properties for the stars from these fits.
OBSERVATIONS AND DATA REDUCTION
A total of 40 V and 37 B images of NGC 1466 were obtained using the SOI imager on the SOAR 4-m telescope in February and December of 2008. An additional 45 V and 43 B images were obtained using ANDICAM on the SMARTS 1.3-m telescope operated by the SMARTS consortium 7 from September 2006 to January 2007. This represents a larger data set than the 35 BV pairs obtained by Walker (1992) . Exposure times for the SOAR observations were between 30s and 300s for V and between 60s and 300s for B, but were usually 120s and 180s for the V and B observations, respectively. SMARTS exposures were 450s for each filter.
The images from both telescopes were bias subtracted and flat-field corrected using IRAF 8 . As noted in Walker (1992) , NGC 1466 is located near two very bright stars which create problems with scattered light across some of the images, especially in many of the images obtained with the SMARTS telescope. We used the procedure described in detail by Stetson & Harris (1988) to remove this scattered light; this was the same method employed by Walker (1992) . Peter Stetson's Daophot II/Allstar packages (Stetson 1987 (Stetson , 1992 (Stetson , 1994 were used to locate, measure, and subtract stars from all images; this produced images that only contained the sky background and scattered light. The subtracted images were then smoothed using a 40x40 pixel median filter. The average sky level in the smoothed images was determined and then the smoothed images were subtracted from the original images, removing the background light. The average sky values were then added back into the new images, creating a final set of images with a constant sky background.
Stetson's Daophot II/Allstar packages were run on the new set of images in to order obtain instrumental magnitudes for each star. Observations of the Landolt standard fields PG0231, RU149, SA95, and SA98 (Landolt 1992) were used to determine an initial transformation from instrumental magnitudes to the standard system. Johnson et al. (1999) showed Walker's photometry to be in good agreement with HST/WFPC2 observations of NGC 1466, after these observations were transformed from the on-board HST system to the standard JohnsonCousins system. We compared the results of our initial transformation to the standard system using Walker's photometry of isolated non-variable stars across a range of brightnesses within the cluster. We made small corrections to the zero points and color terms from our initial transformation equations in order to achieve better agreement with Walker's photometry. This produced an average difference between our data and Walker's of ∆V = 0.012 ± 0.01 and ∆B = 0.026 ± 0.02. This is a similar level of scatter to that obtained by Johnson et al. (1999) in their comparison with Walker.
The profile fitting photometry used in Daophot II/Allstar does not work well in very crowded regions, such as the center of NGC 1466. In order to locate variable stars in this region, the SOAR data on the cluster center was also searched using the ISISv2.2 image subtraction program (Alard 2000) . The original images were used for the ISIS processing as the scattered light is less of a problem when using image subtraction techniques. The light curves produced by ISIS are in relative fluxes. There is a method to transform the relative fluxes obtained by ISIS into magnitudes in the standard system by using Daophot to obtain magnitudes of the stars in the reference frame created by ISIS (Mochejska et al. 2001) . Four of our variable stars were found only by ISIS (V31, V51, V54, V60). These stars are located deep in the cluster center and are too crowded to obtain accurate profile fitting photometry, even in the reference image. These four light curves are shown in relative fluxes; for the other variables we present their light curves obtained from Daophot II/Allstar. Figure 1 shows our CMD for NGC 1466. The cluster features a well-defined horizontal branch (HB) that extends across the instability strip. The majority of the HB stars are blue, with few HB stars located redward of the instability strip. As was noted by Walker (1992) , the RR Lyrae stars appear to be less luminous than the blue HB stars near the blue edge of the instability strip. As can be seen in the figure, there are some non-variable stars in the instability strip region. These are due to either poor photometry due to blending in the cluster center or are line-of-sight field stars.
VARIABLE STARS
We used the V -band time series, which had more phase points than the B-band one, to identify candidate variable stars using Peter Stetson's Allframe/Trial package (Stetson 1994) . Period searches on the candidate variables were carried out using Supersmoother (Reimann 1994) , period04 (Lenz & Breger 2005) , and a discrete Fourier transform (Ferraz-Mello 1981) as implemented in the Peranso software suite 9 . This produced light curves which were then examined by eye to confirm the reality of each variable star candidate. Light curves of potential RR Lyrae stars were then fit to template light curves (Layden 1998) and checked by eye in order to confirm variable classification and period. Resulting primary periods are typically good to ±0.00001 or 0.00002 days while errors for the secondary periods of RRd stars are slightly worse but on the same order of magnitude. A similar search of the light curves produced with ISIS was done to find additional variables.
A total of 62 variables were found, including 49 RR Lyraes, 1 additional candidate RR Lyrae, 2 long-period variables, a candidate anomalous Cepheid, and 9 variables of unknown classification. We were able for the first time to identify double-mode (RRd) variables among the RR Lyrae population of NGC 1466. Of the confirmed RR Lyrae stars, 30 were RRab stars, 11 were RRc stars, and Table 1 lists the identified variable stars, except for the RRd stars, as well as their classification, period, V and B amplitudes, intensity-weighted V and B mean magnitudes, and magnitude-weighted mean B − V color. The intensity-weighted mean magnitudes and the magnitudeweighted mean color were obtained through the fitting of the light curves with template light curves (Layden 1998) . (For the relation between these average quantities and the color of the equivalent static star, the reader is referred to Bono et al. 1995.) Notes on some of the individual stars are in the following subsections. Table 2 contains the photometric data for the variable stars.
We use a naming system that is an extension of the one used in Wesselink (1971 3. It is, however, convenient to have an identification system that refers only to the known variable stars in NGC 1466. Therefore we have extended Wesselink's numbering system, adding the additional variables that are not included in Wesselink (1971) Walker's (1992) 42 RR Lyrae stars along with 6 new RRab stars, 1 new RRc, and 2 new RRd stars. Six of the previously identified RR Lyrae stars in NGC 1466 are reclassified as RRd stars. We did not find Walker's variable 145, which appears to be a blend of two stars in our images, neither of which display variability. The additional RR Lyrae stars are all Note. -The RRab stars that potentially exhibit the Blazhko effect are indicated as 'RRab-BL', see section 3.1 for further discussion on the detection of the Blazhko effect in the RRab stars in NGC 1466. Note. -Maximum light occurs at a phase of 0. This table with both the V and B-band photometry is published in its entirety in the electronic edition. The photometry for V31, V51, V54, V60, and V67 is presented in relative fluxes instead of magnitudes. In general our results agreed with those of Walker for the stars that appeared in both of our lists, with the exceptions noted below. Walker 110, V18, is listed as an unclassified variable for reasons that are stated in the next subsection.
We were unable to determine periods for Walker's (1992) variables 75 (V44) and 146 (V12) due to not having enough data points for accurate period determination. These two RRab stars were not detected in all images, but the shape of the partial light curves are entirely consistent with their classification as RRab stars.
V41 was classified only as a candidate RR Lyrae star due to aliasing issues which prevented us from determining a period or classification as RRab or RRc. Walker (1992) was unable to measure this star due to its proximity to a brighter star.
No significant differences between our periods and those calculated by Walker (1992) were found. V33 was the only star that did not turn out to be a misclassified RRd to display a difference in period greater than 0.01 days. Walker found a period of 0.38250 days while we found a period of 0.27841 days. We ran a period search on Walker's light curve for this star and found that there is a secondary signal for a period around 0.27 days, suggesting that this disagreement in periods is due to aliasing in Walker's light curve. The limited accuracy of the periods determined by both Walker and ourselves prevents the identification of any evolutionary RR Lyrae period changes.
We did not obtain enough observations to definitively determine if any of the RR Lyrae stars have the Blazhko effect. However, based on the scatter in their light curves, V1, V4, V6, V8, V14, V35, and V50 are potential Blazhko stars. V55 and V61 also show scatter in their light curves that could be due to the Blazhko effect, but these two stars are located in the crowded region near the cluster center so the scatter could also be due to contamination.
V40 features a light curve that has a fair amount of scatter as well as a shape that is unusually symmetric for an RRab star. Despite its unusual shape, the light curve was best fit with a period of 0.536 days and thus is tentatively classified as an RRab.
RRd Stars
The increased number of observations (over Wesselink 1971 and Walker 1992) allowed for the identification of eight RRd stars in NGC 1466. Table 3 lists the identified RRd stars, their fundamental mode and first overtone periods and amplitudes, and their period ratios. Fits to the two periods were calculated using the period04 program (Lenz & Breger 2005) . The secondary periods are typically good to ±0.0001 or 0.0002 days while the primarly periods are typically slightly more accurate.
Six of the RR Lyrae identified by Walker (1992) turned out to be RRd stars. Five were originally identified as RRc stars and one as an RRab. V2, V3, V24, and V25 all have first overtone periods that agree with the RRc period that was found by Walker. V7 was previously classified as an RRc with a period of 0.34925 days; however, we obtained a first overtone period of 0.3615 days for it. Walker classified V29 as an RRab star with a period of 0.56030 days, which does not correspond with either the fundamental or first overtone period that we found. Of the two new RRd stars, V10 was thought to be a potential variable by Wesselink (1971) . Walker (1992) did not classify this star as a variable due to its proximity to a blue HB star, which made photometry difficult. Figure 8 shows the ratio of the first overtone period (P 1 ) to the fundamental mode period (P 1 ) vs fundamental period (Petersen diagram) for the RRd stars in NGC 1466; the RRd stars in the LMC field (Soszyński et al. 2003) are also plotted. The NGC 1466 RRd stars fall in the same area of the Petersen diagram as the majority of the LMC field stars. This is the same region where RRd stars in Milky Way Oosterhoff-I clusters tend to fall (see, e.g., Fig. 1 in Popielski et al. (2000) , and Fig. 13 in Clementini et al. (2004) ).
Other Variables
Two long-period variables, V53 and V65, were found in our study of NGC 1466. We were unable to determine periods for either of these stars; in fact, we do not have enough light curve information to say for sure that their variability is periodic. Both stars are located near the tip of the giant branch on the CMD, as can be seen in Figure 1 , and have several possible periods in the range of 60 to 90 days. V32 appears to be a potential anomalous Cepheid (AC), having an average V luminosity that is approximately 1.2 magnitudes brighter in V than the RR Lyrae stars. The star has a potential period of either 0.331 days or 0.497 days. The 0.497 day period would be consistent with the period-luminosity diagram for ACs from Pritzl et al. (2005) . Based on Equations 2 through 5 in Pritzl et al. (2002) and the distance modulus that we derive for NGC 1466, V32 would most likely be a first overtone pulsator. If the 0.331 day period is correct, the star would be too bright to be an AC, based on the period-luminosity diagram, and would most likely be a foreground RR Lyrae. The shape of V32's light curve is similar to an RRab star, which would be inconsistent with a 0.331 day period. Based on this we feel that the 0.497 day period is correct and that this star is either an AC or, less likely, a foreground RRab.
Nine variables of unknown classification were found. 4 of these stars were only found by ISIS as they were either located in the crowded cluster center (V31, V51, and V54) or near the bright star in the southeast corner of the images (V67). Thus their light curves are in differential fluxes, which does not allow us to obtain positive classifications for them. While periods and light curve shape can be used to determine potential classifications, and RRc stars (crosses). Also plotted are two of our variables of unknown classification (labeled squares) for purposes of determining if they are RR Lyrae stars that are affected by blending. V59 follows the trend of the RR Lyrae stars, suggesting that it is not blended, while V62 departs from this trend, supporting the explanation that it is blended (see discussion in section 3.3). The plotted line shows the relationship between V and B amplitudes for NGC 2257 (Nemec et al. 2009 ), an Oo-int globular cluster in the LMC. The agreement between this line and the RR Lyrae stars in NGC 1466 suggests a similarity between Oo-int globular clusters.
without having a magnitude we cannot distinguish between a cluster RR Lyrae, a foreground RR Lyrae, or an AC, for example. Notes on the other stars with unknown classification follow.
-V18 (Walker 110) is slightly brighter than the horizontal branch but is very red, B − V = 1.27. It has a period of 0.48 days and an amplitude of 0.15 mag in V . Walker (1992) noted that in his images this star had an elongated shape that suggested a likely unresolved companion. Our images also show this star to be elongated. The HST images of Johnson et al. (1999) were checked in order to investigate the possibility of a close companion, however V18 did not fall within the HST field.
-V34 (Walker 129 ) is about one magnitude brighter than the RR Lyrae level and has a B − V = 0.70. Wesselink (1971) had labeled this star as a variable but Walker (1992) considered it a constant RHB star. The period, 0.61594 days, and light curve shape of this star suggest that it could be an RRab star whose color and brightness are affected by contamination.
-Star V59 is located in the cluster center and has an ISIS light curve that suggests several possible periods. Its Daophot light curves suggest that it has a similar color to the RR Lyrae stars but is about one magnitude brighter; this is possibly due to contamination. Our images and the HST images of Johnson et al. (1999) confirm the existence of neighbor stars that could be effecting the pho-tometry of V59 through blending. However, V59 displays a B to V amplitude ratio that is similar to the other RR Lyraes in the cluster (Fig. 9 ). V59 could also potentially be an AC or a Type II Cepheid.
-V60 is located in the crowded cluster center and has a clean ISIS light curve that suggests a period of 0.522 days. Its light curve from Daophot suggests a luminosity approximately two magnitudes brighter than the RR Lyrae stars but the light curve is messy, possibly due to blending.
-Star V62 is located in the cluster center and has a light curve that suggests that it is a variable with a period near 0.5 days. The period and the light curve shape suggest that V62 is possibly an RR Lyrae but the light curve is messy and it is brighter than the other RR Lyrae stars, likely due to contamination by nearby stars. The contamination explanation is supported by the fact that V62 has a B amplitude that is slightly too large large for its V amplitude, compared to the RR Lyrae stars in NGC 1466. The HST images of Johnson et al. (1999) confirm a close neighbor for V62 which does not appear as a separate star on our images.
FOURIER DECOMPOSITION
The RRab light curves were fit with a Fourier series of the form
where m(t) is the magnitude as a function of time and ω = 2π/P , where P is the pulsation period. The RRc light curves were fit in a similar fashion but a cosine series was used instead of the sine series. Fourier decomposition was not carried out on the RRd stars as after we deconvolved their light curves there were not enough data points for accurate Fourier analysis. The Fourier fitting was done using a Fourier fitting code originally written by Geza Kovács with an analysis wrapper written by Nathan De Lee. Error analysis for the fits was done based on Peterson (1986) . A number of fits were performed for each light curve, with a varying number of terms, and the resulting fits were plotted and then checked by eye to determine if it was a successful fit. Not all light curves were fit successfully, and the optimum number of terms to fit each individual light curve varied. 13 RRab and 7 RRc light curves were successfully fit. Tables 4 and 5 give the amplitude ratios, A j1 = A j /A 1 , and phase differences, φ j1 = φ j −jφ 1 , for the low-order terms (j = 2, 3, 4), and the number terms used in the Fourier fit, for the RRab and RRc stars, respectively. For the RRab stars, we also list the Jurcsik-Kovács D m value (Jurcsik & Kovács 1996) . This value helps to separate RRab stars with "regular" light curves from those with "anomalous" light curves, with lower D m values representing more "regular" light curves. Jurcsik & Kovács (1996) , Jurcsik (1998) , and Kovács & Walker (1999 , 2001 provide formulae, determined empirically, for calculating the metallicity, absolute magnitude, and effective temperature of RRab stars using the Fourier coefficients from their V light curves. [Fe/H], M V , V −K, and log T V −K eff are determined using the following equations, which come from equations (1), (2), (5), and (11) in Jurcsik (1998) , respectively:
RRab Variables
[Fe/H] = −5.038 − 5.394 P + 1.345 φ 31 , (Jurcsik 1995) . The dereddened B−V and V −I color indices were calculated using equations (6) and (9) (6) and (V −I) 0 = 0.253 log P −0.388 A 1 +0.364 A 3 +0.648. (7) These color indices are also used to calculate effective temperatures via equations (11) and (12) 
where g is obtained from equation (12) in Kovács & Walker (1999) , log(g) = 2.9383 + 0.2297 log(M/M ⊙ ) − 0.1098 log T ef f − 1.2185 log P, (10) assuming a mass of M = 0.7 M ⊙ . The resulting physical properties for the RRab stars are given in Table 6 . Walker (1992) argued that the more metal-poor of these two stars was not a cluster member based on photometric results. Walker instead reported that the cluster metallicity was [Fe/H] = −1.85, based on the remaining star from Olszewski et al. and comparisons of the RR Lyrae stars and the cluster CMD to that of other clusters. Wolf et al. (2007) used stellar popular synthesis models to find metallicities of [Fe/H] = −1.30 and −2.00, depending on whether they used the full spectrum or just the CN spectrum. A more metal poor result Simon & Clement (1993) demonstrated that the Fourier parameters of the V -band light curves of RRc stars could be used to calculate various physical properties for these stars. Unlike the empirically determined relationships between physical properties and Fourier parameters for RRab stars, the relationships for RRc stars were determined using light curves that were created with hydrodynamic pulsation models. The mass, luminosity, temperature, and helium parameter of RRc stars can be calculated using the equations: log T eff = 3.265 − 0.3026 log P − 0.1777 log M + 0.2402 log L,
RRc Variables
log y = −20.26 + 4.935 log T ef f − 0.2638 log M + 0.3318 log L,
log M = 0.52 log P − 0.11 φ 31 + 0.39,
and log L = 1.04 log P − 0.058 φ 31 + 2.41,
which are equations (2), (3), (6), and (7) in Simon & Clement (1993) , respectively.
It should be noted that the helium abundance parameter, y, is not equal to the helium abundance, Y . Equation (10) in Kovács (1998) It should be noted that while these equations are commonly used in the literature, the equations for mass, luminosity, and temperature violate the pulsation equation (Catelan 2004b; Deb & Singh 2010) . While the values calculated for these properties cannot all be physically correct, they can be used for the purpose of making comparisons with the physical properties calculated the same way for RRc stars in other clusters. The calculated physical properties for the RRc stars are given in Table 7 . It has been noted in the literature that RRc masses calculated using the Simon & Clement (1993) equations can at time be too small,≃ 0.5M ⊙ , approaching the mass of a degenerate helium core at the helium flash (Corwin et al. 2003) . Table 7 shows that this occurs for three of our stars. This is likely due to a problem with the equations used but still produces values that are suitable for comparison purposes.
The mean metallicity of the RRc stars is [Fe/H] ZW84 = −1.61 ± 0.08, which is in good agreement with the value obtained for the RRab stars. Table 7 Derived Physical Properties for RRc Variables From the Fourier fits we obtain a mean V absolute magnitude of M V = 0.690±0.023 for the RRc stars and M V = 0.779±0.013 for the RRab stars. The zero points used for these calibrations are different and there is some debate as to which one, if either, is correct. Instead we use the calibration of the absolute magnitude-metallicity relation for RR Lyrae stars by Catelan & Cortés (2008) . The average of our Fourier derived metallicities for the RRab and RRc stars is [Fe/H] ZW84 = −1.60±0.05, which gives us an absolute magnitude of M V = 0.62±0.14. The average apparent magnitude of the RRab and RRc stars are V = 19.331 ± 0.02 and V = 19.305 ± 0.02, respectively. Since the average magnitude for the RRab and RRc stars are essentially the same, we combine them for the purpose of calculating the distance, resulting in an average magnitude of V = 19.324 ± 0.013. Using the reddening value of E(B − V ) = 0.09 ± 0.02 from Walker (1992) and a standard extinction law with A V /E(B − V ) = 3.1, we obtain a reddening-corrected distance modulus of (m − M ) 0 = 18.43 ± 0.15. This distance modulus is approximately equal to the distance modulus of (m − M ) LMC = 18.44 ± 0.11 that Catelan & Cortés (2008) derived for the LMC.
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OOSTERHOFF CLASSIFICATION
The average periods for the RR Lyrae stars in NGC 1466 are P ab = 0.591 days and P c = 0.335 days. We found 30 RRab, 11 RRc, and 8 RRd stars, giving the cluster a N c+d /N c+d+ab = 0.39. All three of these values are consistent with an Oosterhoff-intermediate (Oo-int) classification for NGC 1466. The minimum period for RRab stars has also been shown to be a good indicator of Oosterhoff class. NGC 1466 has a minimum period for RRab stars of P ab,min = 0.4934 days, which is consistent with it being an Oo-int object (Catelan et al. 2011, in preparation) .
Another indicator of Oosterhoff status is the position of the RR Lyrae stars in the Bailey period-amplitude diagram. Figure 10 shows the diagrams for NGC 1466 using both the V and B-band amplitudes. The typical location of the RRab and RRc stars in Oosterhoff I (Oo-I) and II (Oo-II) clusters are indicated by solid red lines and dashed green lines, respectively (Cacciari et al. 2005; Zorotovic et al. 2010) . In both diagrams the RRab stars display a wide scatter. Many are located between the Oo-I and O-II loci, which is consistent with an Oo-int object. However, there is a significant number of RRab stars that are clustered around the Oo-I line, which is more typical for an Oo-I object. The RRc stars fall almost exclusively between the reference lines, as is expected for an Oo-int object.
We found an HB type of (B − R)/(B + V + R) = 0.38 ± 0.05 for NGC 1466. This was determined using the stars in an annulus with an inner radius of 10 arcsec and an outer radius of 75 arcsec; this represented a region for which we felt our sample of the HB stars was complete. This HB type, combined with the metallicity of [Fe/H] ≈ −1.60 that we obtained from the RR Lyrae stars, places the cluster outside of the "forbidden region" where Oo-int objects tend to fall in the HB type-metallicity diagram (Fig. 7 in Catelan 2009 ). If one used a lower metallicity similar to what was favored by Walker (1992) or Olszewski et al. (1991) , NGC 1466 would be located much closer to the forbidden region. V13  V22  V28  V38  V66  V68  V03  V10  V25  V47   V08  V09  V21  V23  V26  V48  V57  V02  V07  V24  V29   V01  V04  V06  V14  V15  V39  V40  V58   V05  V19  V20  V35  V50  V55  V56  V63 V42  V61   V16  V30  V46 A lower metallicity would also be consistent with the theoretical predictions by Bono et al. (1994) for Oo-int behavior, whereas the higher metallicity would indicate an HB morphology that is too red with respect to the predictions of the models (see Fig. 8 in Catelan 2009 ). Figure 11 shows the distribution of both the raw and the fundamentalized periods for the RR Lyrae stars in NGC 1466. A sharply peaked fundamentalized period distribution is not present, in contrast to what was found in Catelan (2004a) in a number of OoI and OoII clusters. The distribution of the raw periods for the RRab stars displays two peaks, a broad one around 0.55 days and a sharper peak at 0.70 days. This is similar to the distribution seen in NGC 1835 (Soszyński et al. 2003) although the shorter period peak for NGC 1466 is broader and its longer period peak occurs at a slightly longer period. Soszyński suggested that this two-peaked distribution may be an indicator of a sum of Oo-I and Oo-II characteristics, but our Bailey diagram shows no evidence of an Oo-II population.
Tables 7 and 8 in Contreras et al. (2010) show the mean physical parameters for RRc and RRab stars, respectively, in a selection of previously studied globular clusters. The parameters that we calculated for NGC 1466 fall between those for Oo-I and Oo-II clusters, consistent with NGC 1466 having an Oo-int classification. A more thorough comparison of the physical parameters for the RR Lyrae stars in NGC 1466 and the other globular clusters in our study will be the subject of a future paper in this series.
CONCLUSION
A photometric study of the LMC globular cluster NGC 1466 was conducted in order to locate variable stars, with a specific interest in the cluster's RR Lyrae population. 49 RR Lyrae stars and 1 candidate RR Lyrae were found. We discovered 9 RR Lyrae stars which were not found by Walker (1992) , previously the most extensive search for RR Lyrae in NGC 1466. Of our 49 RR Lyrae stars, 8 are RRd stars, making this the first time double-mode RR Lyrae stars were found in this cluster.
A candidate anomalous Cepheid variable was found in NGC 1466. ACs are rare in globular clusters, having previously been found only in NGC 1786, NGC 5466, and ω Cen (Nemec et al. 1994; Clement et al. 2001) . Interestingly, these three systems are OoII, though this of course may be just a coincidence, particularly since it is believed that ACs in globular clusters should be the progeny of blue straggler stars (e.g., Sills et al. 2009 and references therein), which in principle should not be related to the Oosterhoff dichotomy.
We performed Fourier analysis on the RR Lyrae light curves and used the resulting Fourier parameters to calculate physical properties for the stars which will be compared to the properties of RR Lyrae stars in other clusters in a future paper in this series. We obtained a reddening-corrected distance modulus of (m − M ) 0 = 18.43 ± 0.17 from the RRab and RRc stars.
The average periods for the RRab and RRc stars and the ratio of number of RRc to total number of RR Lyrae all suggest an Oosterhoff-intermediate classification for 
